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Detailed Action 

1. The Applicant' amendment filed on May 8**^, 2007 was received. Claims 11-15 
were added. 

2. The text of those sections of Title 35, U.S.C. code not included in this action can 
be found in the prior Office Action (issued on February 8*^, 2007). 



Claim Rejections - 35 USC § 103 



3. Claims 1-3, 6, 8-10 and 15 are rejected under 35 U.S.C. 103 (a) as being 
unpatentable over Kanai et al. (U.S. Pub. No. 2001/0021468 A1). 

With respect to claims 1, 9 and 10, Kanai et al. disclose a fuel cell system (title) 
wherein the fuel cell system of this invention comprises a fuel cell (1,101) which 
generates power by using a supply of fuel gas and oxidizing gas; a water-permeable- 
type humidifier (a hollow fiber membrane water collecting apparatus 2, a water- 
permeable-type humidifier 123) which collects water from exhaust gas exhausted from 
the fuel cell, and humidifies the gas supply to the fuel cell; and an auxiliary humidifier 
which is provided with a vapor/liquid separator (3 "radiator*', a condenser 126) which 
separates the water from the exhaust gas, a collected water storage tank (4, a reservoir 
section of a condenser 126) which stores the separated collected water (9), and an 
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injector (17,126b) which injects the collecteci water, stored in the collected water storage 
tank, to the gas supply or the exhaust gas (Paragraph 0013). 

With respect to a flow generator, Kanai et al. teach that in step S65, the collected 
water supply pump 7 is operated and the collected water 9 is transferred to the 
humidifying water auxiliary tank 18 (Paragraph 0128). 

With respect to a controller, Kanai et al. teach that the number of rotations of the 
collected water supply pump 7 may be controlled by using a pressure gauge to detect 
the water pressure, or by using a preset data table to determine the relationship 
between the gas supply pressure and the number of rotations of the collected water 
supply pump 7 (Paragraph 01 09). 

With respect to the defrosting device, Kanai et al. do not specifically teach a 
defrosting device for melting ice in the water talk by applying heat of the coolant to the 
water tank. However, Kanai et al. teach that freezing can be prevented by providing an 
electrical heater (anti-freeze apparatus; not shown in FIG. 15) inside the collected water 
storage tank 4 (Paragraph 0156). Applying heat of a coolant to the water tank to melt 
ice and providing an electrical heater inside the water tank to prevent freezing (ice) are 
functionally equivalent ice melting means. Therefore, it would have been obvious to 
one of ordinary skill in the art at the time the invention was made to substitute coolant 
heat transfer to the water tank to melt ice with the electrical heaters in the fuel cell 
system disclosed by Kanai et al. 
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With respect to claim 2, Kanai et al. teach that freezing can be prevented by 
providing an electrical heater (anti-freeze apparatus; not shown in FIG. 15) inside the 
collected water storage tank 4 (Paragraph 01 56). 

With respect to claims 3, Kanai et al. teach that anti-freeze heaters (not shown), 
and sensors T2 and T3 for detecting the temperatures of the reservoir sections of the 
condenser 126 and the auxiliary water tank 126d respectively, are attached to the 
condenser 126 and the auxiliary water tank 126d. Based on the results detected by the 
sensors T2 and T3, the heaters are activated in order to prevent freezing when the 
temperatures of the reseryoir sections "coolant" of the condenser 126 and the auxiliary 
water tank 126d fall below temperatures near freezing (Paragraph 0239). 

With respect to claims 6 and 8, Kanai et al. teach that when the temperature of 
the collected water "fuel cell temperature" is below the predetermined temperature, the 
flow proceeds to step S87, in which it is determined whether an outside air temperature, 
obtained by using an outside air temperature sensor (not shown), is below a 
predetermined temperature (e.g. 0 °C) (Paragraph 0145). Kanai et al. also teach that 
start the operation for preventing the collected water from freezing, in step S83, the 
three way valve 21 is switched to the humidifying water auxiliary tank 18 side 
(Paragraph 0141). 
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With respect to claim 15, Kanai et al. teach that the fuel cell system is used as a 
vehicle power plant (Paragraph 0216). 



Claim Rejections - 35 USC § 1 03 

4. Claims 4-5,7,1 1 and 14 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Kanai et al. (U.S. Pub. No. 2001/002468 Al) in view of Ballantine et 
al. (U.S. Pub. No. 2003/0064262 Al). 

With respect to claims 4-5, 7 and 14, Kanai et ai. disclose a fuel cell system in 
paragraph 3 above. Kanai et al does not specifically teach bypassing the radiator. 
However, Ballantine et al disclose a fuel system wherein the coolant circuit is adapted to 
transfer heat from the fuel cell to the heat sink, and a radiatorjs provided to remove 
heat from the coolant circuit. The radiator can include a fan connected to the controller, 
where the controller is configured to reduce an output of the fan when there is a heat 
demand signal. The controller is further configured to increase an output of the fan 
when there is no heat demand signal. Ballantine et al also teach that the coolant circuit 
further includes a bypass valve and a radiator bypass circuit. The«valve "switch" is 
connected to the controller, and the controller is adapted to actuate the valve to divert a 
coolant flow from the radiator to the radiator bypass circuit when there is a heat demand 
signal. The controller is further adapted to actuate the valve to divert the coolant flow 
from the radiator bypass circuit to the radiator when there is no heat demand signal 
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(Paragraph 01 13 - 01 14). Therefore it would have been obvious to one of ordinary skill 
in the art at the time the invention was made to incorporate the controlled radiator 
bypass stream of Ballantine et al. into the fuel cell system of Kanai et al. because a 
controlled radiator bypass stream would allow the heat generated by the fuel cell to be 
controlled more efficiently. 

With respect to claim 1 1 , Kanai et al. teach that anti-freeze heaters (not shown), 
and sensors T2 and T3 for detecting the temperatures of the reservoir sections of the 
condenser 126 and the auxiliary water tank 126d respectively, are attached to the 
condenser 126 and the auxiliary water tank 126d. Based on the results detected by the 
sensors T2 and T3, the heaters are activated in order to prevent freezing when the 
temperatures of the reservoir sections "coolant" of the condenser 126 and the auxiliary 
water tank 126d fall below temperatures near freezing (Paragraph 0239). Kanai et al. 
also teach that the anti-freezing apparatus may be set to operate when the temperature 
of the collected water falls below a predetermined temperature (e.g. below 3 °C.). 
According to this constitution, the anti-freezing apparatus does not operate when the 
water is not in danger of freezing (Paragraph 0025). 

Claims 12 and 13 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Kanai et al. (U.S. Pub. No. 2001/002468 Al) in view of Ballantine et al. (U.S. Pub. 
No. 2003/0064262 Al) as applied to claim 1 1 above and further in view of Toohata et al. 
(JP 8-273.689. 
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With respect to claims 12 and 13, Kanai et al. as modified by Ballantine et al. 
disclose a fuel cell system in paragraph 4 above. Kanai et al. as modified by Ballantine 
et al. do not specifically disclose a heat exchanger integrated with a catalytic combustor 
and an electrically heated catalyst for increasing the temperature of gasses supplied to 
the catalytic combustor and the heat generated by the catalytic combustor being applied 
to the coolant by the heat exchanger. However, Toohata et al. disclose a fuel cell 
system with a water circulation system including a tank (62), as well as a reformer (20) 
which is heated by a burner (catalytic combustor) (24), and which. produces H2 for the 
fuel cell anode. The reformer thus has an output connected to a fuel cell input. Because 
the fuel cell of Kanai et al. as modified by Ballantine et al. also uses H2, it would be 
obvious to use a reformer and burner to supply the needed H2 as shown by Toohata.ef 
al. 

Toohata et al. also disclose a fuel cell which includes a control system which 
prevents, or counteracts freezing, by activating a process gas burner (24), which heats 
an exhaust passage (72), and then by heat exchange warms up the pipes (50, 52, 60) 
used to carry water (sections 0032 and 0033). Heat exchanger (78) receives heat from 
exhaust gas passage (72). Heat exchanger (78) then heats water in water storage tank 
(62) (section 0024), in response to the detection of freezing conditions (section 0028 
through 0030). This operation is stopped when the freezing is detected to be over 
(section 0030). Because Toohata etal. teach that fuel cells are subject to freezing when 
not in use (section 0014), it would be obvious to use the water tank heating and control 
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system of Toohata et ai in the fuel cell system of Kanai et al. as modified by Ballantine 
et al. 



Response to Arguments 

5. Applicant's arguments filed on May 8*^, 2007 have been fully considered but they 
are not persuasive. 

Applicant's principal arguments are 

(a) Kanai et ai, however, do not anticipate the claimed fuel cell systems and method for 
controlling a fuel cell system because Kanai et al. do not disclose a defrosting device for 
melting ice in the water tank by applying heat of the coolant to the water tank, as 
required by claim 1; a defrosting means for melting ice in the water tank by applying 
heat of the coolant to the water tank, as required by claim 9; and providing a defrosting 
device for melting ice in the water tank by applying heat of the coolant to the water tank, 
as required by claim 10. 



(b) The combination of Kanai et al. and Ballantine et ai, however, do not suggest the 
claimed fuel cell system, Ballantine et ai do not cure the deficiencies of Kanai et ai 
Ballantine et ai disclose a radiator for removing heat from the coolant of the fuel cell. 
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Ballantine et ai do not disclose a defrosting device for melting ice in the water tank by 
applying heat of the coolant to the water tank, as required by claim 1. 

In response to Applicant's arguments, please consider the following comments. 

(a) and (b) With respect to the defrosting device, Kanai et al. do not specifically 
teach a defrosting device for melting ice in the water talk by applying heat of the coolant 
to the water tank. However, Kanai et al. teach that freezing can be prevented by 
providing an electrical heater (anti-freeze apparatus; not shown in FIG. 15) inside the 
collected water storage tank 4 (Paragraph 0156). Applying heat of a coolant to the 
water tank to melt ice and providing an electrical heater inside the water tank to prevent 
freezing (ice) are functionally equivalent ice melting means. Therefore, it would have 
been obvious to one of ordinary skill in the art at the time the invention was made to 
substitute coolant heat transfer to the water tank to melt ice with the electrical heaters in 
the fuel cell system disclosed by Kanai et al. 



i 
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Conciusion 

6. Applicant's amendment necessitated tlie new ground(s) of i^ejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Ben Lewis whose telephone number is 571-272-6481. 
The examiner can normally be reached on 8:30am - 5:30pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Patrick Ryan can be reached on 571-272-1292. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 



published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more infonnation about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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